advising a colectomy, and from the complete recovery which generally occurred one would hardly imagine that there could be any anatomical changes present which would affect Auerbach's plexus.
With regard to the sphincter in the transverse colon, to which Professor Keith referred, the only evidence he had was the impression he had derived from a large number of cases in which he had seen a mass movement of the colon take place, that in many cases it had begun a little beyond the hepatic flexure. He had never seen it begin at the tip of the caecum. He had never seen an antiperistaltic wave under natural conditions, and he would be interested to hear whether others had. He had never known it to occur in a patient who had not organic obstruction, or in whom the colon had not been artificially distended with a barium enema. He was still doubtful whether antiperistalsis occurred under perfectly physiological conditions. He knew Professor Keith fully agreed with him in regard to the importance of what he (the speaker) had ventured to call achalasiathe absence of the normnal relaxation of a sphincter-but the opener did not speak of it in connexion with the ileocaecal sphincter. There were doubtless cases in which a spasm of the sphincter occurred, and others in which the sphincter was relaxed and incompetent. But the largest number of cases of ileal stasis were due to a third physiological process, achalasia; as each peristaltic wave moved along the end of the ileum, the sphincter did not relax as it normally should, so as to allow freces to enter the cacum. Those three causes, he considered, accounted for practically all the cases of ileal stasis, except when gross obstruction, due to such conditions as adhesions following appendicitis, a tumour or tubercular disease, was present.
He wished to express his thanks to Professor Keith for his extremely interesting address, which showed that anatomy could be made an extremely living and practical subject.
Dr. ALFRED C. JORDAN said: I have listened with keen interest to Professor Keith's masterly exposition. He has given us much to think about. I thank him for his kind references to my own work. Although he regards chronic intestinal stasis from a different point of view to my own, I can safely say there are only a few points wherein my observations are in conflict with Professor Keith's; I ask leave to show a few slides to illustrate the points at issue.
THE DUODENUM.
As Professor Keith is aware, all my observations are made with the fluorescent screen, and the skiagrams are taken during the " screening"; they are not instantaneous photographs, and in the case of the duodenum the photographs taken during its active movements are composite pictures. In most cases I am able to show the whole of the duodenum on my photographs (figs. 7 and 8); it is not safe, however, to rely on photographs, useful though they be as illustrations. It is absolutely necessary to observe the actual movements in the duodenum with the fluorescent screen while the patient lies on the couch. I can state positively, after innumerable direct X-ray observations of the normal and the " static " duodenum, that the block in the duodenum is not at its lowest point (as Professor Keith believes), but is at the end of the duodenum. I have confirmed this by numerous visits to the operating theatres, where I have seen the actual block very often. In severe cases, and when the patient has not been in bed more than two or three days before the operation, the kink at the duodeno-jejunal junction is quite acute, and its effect is accentuated by the state of torsion of the first bit of the jejunum. THE TERMINAL ILEUM.
In the case of the terminal ileum the sole criterion, again, is the fluorescent screen observation, with simultaneous manipulation and inspection in the upright posture as well as on the couch. Skiagrams alone are not to be taken as sufficient basis for general deductions.
Nevertheless, I can show, in skiagrams, a block due to an obstructive ileal kink, one due to the upright posture with an ileal kink (figs. 5 and 6), and one due to the appendix. Three good examples of obstructive ileal kinks (figs. 1, 2, and 3) appeared in the illustrations to one of my earliest publications on stasis.1 In stasis the terminal coil of the ileum is always thick-walled, so that it feels like a cord when rolled under the fingers. I have no histological data as to the cause of the thickening; I have assumed it to be due largely to muscular hypertrophy from the fact that this coil is seen, with bismuth, to exhibit abnormally powerful peristalsis; moreover, its appearance at operation suggests that it is unduly muscular.
In other respects my observations lead me to agree with Professor ' Proceedings, 1911 , v (Electro-Therap. Sect.), pp. 9-48.
Keith's deductions regarding the terminal ileum. Spasm of the last half inch (or so) of the ileum is always present in stasis ( fig. 9 ). Dr. Case (Battle Creek) has shown that in stasis the ileocaecal valve becomes incompetent, allowing enema fluid to enter the ileum from the coecum under low pressure. This has been confirmed by myself and others.
In my opinion the tonic spasm at the end of the ileum in stasis has arisen to counteract the tendency to regurgitation from the csecum to the ileum.
FIG. 1.
Ileal kink in a man, aged 71. Taken twenty-four hours after a bismuth meal. Showing a long terminal coil of the ileum, hitched up for the upper three inches and obstructed in the last inch (confirmed by operation, and the patient cured). A duodenal ulcer was found at the operation. U, umbilicus.
THE STOMACH.
Professor Keith's remarks on the ".pace-maker " of the stomach are most suggestive and interesting. It is true, as he said, that the peristaltic waves seem to start, in the healthy stomach, at the cardio-pyloric junction. In cases of exaggerated gastric peristalsis the waves start farther back, and the more powerful the peristalsis the farther back do the waves become visible. With the strong, deep peristalsis seen in some cases of pyloric obstruction the waves are seen to take their origin at the fundus, and to involve both curvatures from the start. In such cases we often see three or four strong waves simultaneously, following one another from the fundus to the pylorus.
THE LARGE INTESTINE.
The teaching of stasis does not compel us to regard the HEALTHY large intestine as a " cesspool." In stasis the diseased big bowel does eventually become a cesspool, and then requires the services of a skilled human plumber. The fact that the big bowel is an elaborately developed structure cannot be taken as proof that it is of importance to man. While the big bowel exists, it must be elaborately equipped to carry on its function of propelling solid matter through its length; if it were to become rudimentary, its presence would be incompatible with life.
THE INITIAL STAGE OF STASIS.
With the exceptions mentioned Professor Keith's views are not in conflict with the teaching of Sir Arbuthnot Lane; on the contrary, they afford valuable confirmation. It is hardly profitable to labour the discussion as to what constitutes the initial change in stasis.
There is much evidence to show that the beginnings of stasis may be traced back, in many cases, to the first weeks of life when artificial feeding or some other cause leads to overfilling of the infant's stomach and a concomitant dropping of the transverse colon. 
MECHANICAL CHANGES.
It is not claimed that the mechanical factors supply a complete 3xplanation of all the phenomena of stasis. Even this early mechanical Jhange in the stomach and transverse colon is determined by the aerve mechanism of the pylorus. The mechanical changes are capable of actual demonstration, both by the X-ray method and by inspection at operations; moreover, many of the symptoms of stasis can be relieved by the adoption of mechanical means. Other factors are importantchemical, bacterial, histological all are being : .~~~~~~~~~~~~~~~~f s . ' Figs. 5 and 6. -Ileal kink in the case of a naval surgeon, aged 46, taken five hours after a bismuth meal, showing that the kink only causes obstruction in the upright posture. The operation of gastro-enterostomy had been performed in Australia, nine years previously, for pyloric obstruction. A large chronic ulcer was then found at the back of the pylorus. He improved steadily on wearing a "belt," and taking liquid paraffin. X, ileoc:ecal entrance; U, umbilicus. Fig. 5 , taken on the couch; fig. 6 , taken vertically. studied, and are leading to additional knowledge of the problems of stasis. In the large intestine abnormal delay leads to decomposition, and then to chronic irritation. No wonder the delicate nerve-cells deteriorate, for the toxiemia of stasis causes a general depreciation of every tissue of the body; the cells of Auerbach's plexus cannot escape this general adverse influence, and, in addition, these cells are subject to direct injury from their position in the wall of the inflamed big gut. Once this nerve change has occurred, it upsets the peristalsis of the big bowel, and thus aggravates the stasis. In fact, we are faced with a " vicious circle." The stomach and duodenum in a woman, aged 30, who had suffered from constipation since a little girl. For the last four years she had complained of pain after food and abdominal distension. She felt cold and depressed. The duodenum is shown to be greatly elongated; its first part is dilated. There was great delay in the passage of the bismuth emulsion through the duodenum, due to kinking at the duodenal-jejunal junction. The subsequent X-ray examinations showed ileal stasis; the cacum occupied the pelvis. a, b, c, d, first, second, third and fourth parts of the duodenum; Py., pylorus; C, cardiac portion of stomach; Jej., jejunum; U, umbilicus.
KINKS.
With regard to the ileal kink, it is only necessary to state that Lane has never described it as a primary cause of stasis, but always as a result of stasis. In the most severe cases of stasis in feeble women there is no ileal kink; the kink occurs only in the more robust subjects. When present, it increases the stasis in the upright posture.
Here we have another " vicious circle."
Experiments by making artificial kinks in the healthy bowel cannot be used to provide an argument against the occurrence of obstruction from kinks in stasis. A healthy bowel wall can overcome a great deal of obstruction; not so the diseased bowel of stasis, with its deteriorated muscles and nerves; such a bowel may resist the obstruction for a time, but the limit of its endurance is soon reached; it becomes fatigued far too readily, and then obstruction occurs ( fig. 4 ). elongated anld dilated, its vertical portion measuring 4i in. orthodiagraphically (normal, 21 in. to 3i in.) . The duodenum showed strong peristalsis, the bismuth advancing repeatedly through the third and fourth parts of the duodenum, but returning again to the lowest part as each wave passed off. After twenty-five minutes only traces of bismuth had entered the jejunum in spite of the strong duodenal contractions. Py., pylorus; a, b, c, d, the four parts of the duodenum; U, umbilicus. Fig. 9 .-Six hours after the same bismuth meal, showing ileal stasis, a very large amount of bismuth having accumulated in the lower coils of the ileum. The terminal coil of the ileum was somewhat tender and felt thick-i.e., its walls were hypertrophied. The terminal coil showed active contractions, the coil being bulged in front of the waves. There was spasm of the last two inehes. The appendix is shown passing inward from the ewcum; it appeared normal. Ccee., ceecum; App., appendix; U, umbilicus; X, ileocaecal entrance.
DROPPING OF THE VISCERA.
Professor Keith states his belief that the intestines are held up solely by the pressure of the muscles of the abdominal wall. Undoubtedly this is the case in health, but Professor Keith admits that the muscles often fail to perform this function. Notably -is this the case when the muscles are fatigued from prolonged effort. Even in strong young men with powerful abdominal muscles, after the exhausting ordeals to which athletes love to subject themselves, the viscera drop. When these athletes reach the age of 40 or 45 they generally begin to suffer severely from symptoms due to stasis. We know now that great dropping of the viscera may occur in subjects (both male and female) whose abdominal walls are firm and flat. Once the bowel has dropped, the mesenteries begin to act as ligaments, and being unfitted for this function they suffer in the various ways described by Sir ArDuthnot Lane.
STASIS.
Regarding the stasis question as a whole, we may justly claim that it has emerged from its hypothetical stage, and now provides a firm foundation upon which we are building. Many keen workers are taking part, thrashing out details, and everything is falling into place in an orderly manner.
In studying a subject as far-reaching as stasis we must take care to avoid the danger of losing sight of the whole while pursuing some side issue.
A large number of diseases, both local and general, have now their allotted places in the scheme of stasis; many cancers, many diseases of the appendix, duodenum, stomach, gall-bladder, pancreas and thyroid are readily explained; included in this list are some of the most common abdominal diseases such as the dyspepsias, gastric and duodenal ulcer, gall-stones, appendicitis, colitis, &c. Another list includes a number of general diseases-e.g., some forms of rheumatism, tuberculosis, diabetes.
Not only does the teaching of stasis explain the essential causes of these and other disorders, it gives the clue to their rational treatment. Eventually, when universally understood, it will obviate a large number of unnecessary operations.
Professor Keith must not ask us to give up all this; rather he must let us claim him as a most valuable co-operator, whose brilliant work is throwing a flood of light on some of the obscure and difficult places in the path of chronic intestinal stasis.
